Introduction
The importance of information and communication technologies (ICT) and their products, or services, for the accelerated development of a national economy is high. However, like other economic sectors, this one is also not immune to various market anomalies. Most often it is the need of big participants to impair free competition and achieve better financial result. A good example is the media content distributor, Serbia Broadband -Serbian Cable Network Ltd. Belgrade (SBB), where the Commission for the Protection of Competition of the Republic of Serbia identified abuse of a dominant position through: (1) leading inappropriate promotional campaigns on the territories of certain municipalities of Belgrade, (2) the conclusion of exclusive contracts for the distribution of foreign channels with foreign production companies, (3) charging unreasonably high monthly fees for the maintenance of the cable network, (4) determining unreasonably high tariffs for broadcasting programs of certain local TV stations, etc. (Kostić, 2010, pp. 145-146) . This and similar cases require proactive competition policy.
It implies certain changes, especially in the segment related to cooperation between national competition bodies, since certain economic entities from this activity are parts of some larger transnational companies (TNC), which carry out similar offences in other countries in which they operate.
The subject of the paper is the analysis of the most important markets of information and communication technologies (ICT) of Serbia and the possible responses of competition policy to various attempts to limit free competition in this area. Starting from this defined subject of the research, the paper is structured so that, in addition to the introduction and concluding remarks, it contains three independent and interconnected parts. The first part of the paper presents literature review, which deals with the measurement of market limitation, as well as methodology used in the research. In the second part of the paper, an analysis of the situation in individual ICT markets was carried out, while the third part deals with recommendations on the direction in which competition policy of the Republic of Serbia should be developed, in order to provide an adequate response to events in the ICT sector.
Literature review and methodology
A large number of authors analyzed the conditions of competition in certain activities. Among the important works one can distinguish the work of Vanlonmmel, de Brabander, and Liebaraers (1977) , which studies the degree of concentration through the example of 119 sectors of Belgian industry. Also, there is the work of Belobaba and Van Acker (1994) , who analyzed the level of concentration in the US airline market, as well as the work of Einarsson (2008) who explored the level of concentration in the retail markets of the Nordic countries. In Serbia, we can highlight the works of Stojanović and Radivojević (2010) , which deals with the concentration of non-specialized retail trade of Niš, and the work of Kostić, Maksimović, and Stojanović (2016) which analyzes the trends in the level of concentration in the insurance market of Slovenia, Croatia, and Serbia. Concerning the works related to the ICT sector of Serbia, we highlight two very up to date works. The first one by Maksimović, Radosavljević, and Borisavljević (2011) is related to determining concentration in the market of media distribution. The authors concluded that media distribution market of Serbia is extremely concentrated with the values of the Herfindahl-Hirschman Index (HHI) of 3344 index points for 2008 and 3169 index points for 2009 (Maksimović, Radosavljević & Borisavljević, 2011, p. 37) . The second one is related to the level of limitation of the mobile telephony market of Serbia by Kostić, Stojanović, Radukić (2016) . In this paper, the authors have shown that the mobile telephony market of Serbia is extremely concentrated, but that there is a trend of decrease in the level of concentration measured using the Herfindahl-Hirschman index (HHI) (Kostić, Stojanović & Radukić, 2016, p. 333) . Starting from the above mentioned articles, the research that has been conducted is a qualitative step forward since it provides an integral image of competition conditions in the ICT sector by analyzing all of the most important markets in the sector.
Analysis of the conditions of competition in the ICT sector was conducted using the data of the Regulatory Agency for Electronic Communications and Postal Services of the Republic of Serbia (RATEL). The research was carried out for the period 4 ЕКОНОМИКА between 2007 and 2016. In order to determine the limitation, i.e. market concentration, Herfindahl-Hirschman Index (HHI) was used, which is calculated based on the market shares obtained through participants' revenues derived from the analyzed activity. HHI is generally accepted and certainly the only complete indicator of market concentration. It is calculated according to the form (Stojanović & Kostić, 2013, p. 334 Herfindahl-Hirschman Index (HHI), theoretically, can have a value between 0 and 10000. In the case of an atomized supply, when each participant's supply tends to 0 the index value also tends to 0. In case of monopoly value of the index is 10000. HHI reference values are given in Table 1 . Guidelines, 2010, p. 18 For markets where data on the amount of revenue, and therefore the size of market share, were not available only the number of registered participants (operators, distributors, or providers) was specified. It is believed that this indicator can also depict picturesque situation in a market. Data analysis was performed in the MiniTab 15 statistical program.
Analysis of the situation in the information and communication technologies (ICT) markets of Serbia
In contemporary business conditions, the importance of the ICT sector is very high. This may not be perceived by the contribution it has to gross domestic product (GDP), however, as new technologies develop, the significance of this sector will grow. Table 2 lists the share of the ICT sector in the total GDP of the selected countries. As Table 2 shows, the share of the ICT sector in GDP of the selected countries ranges from 1.84% in Greece to 6.54% in Sweden. Serbia's experience related to ICT share in GDP does not differ from the experience of these countries. In Serbia, the share of revenue from this sector in GDP in the period between 2006 and 2016 ranged between 4.70% and 5.66%. It was the highest in 2011, and at lowest in 2007. Table 3 shows the share of the revenue of the ICT sector in total GDP of Serbia. It is very important to consider the contribution of each individual category of ICT services to the total revenue of the ICT sector, since the contribution of all segments is not identical. The largest contribution to the total revenue of the ICT sector in Serbia is mobile telephony, followed by fixed telephony, fixed broadband Internet, and distribution of media content. These four categories make up 98.4% of total ICT revenue (Table 4) . In accordance with previously displayed classification of individual categories of revenue and their contribution to the total ICT sector revenue, the analysis of the conditions of competition was conducted in four most important markets of the sector. Wherever possible, HHI was calculated as the most significant indicator of concentration, and where this was not possible only the number of participants was specified (Table 5) . It can be concluded that the most limited market is fixed telephony market, where the number of registered operators until 2010 was one, when other operators started receiving license. The operator who was the only one licensed by 2010 and up to now is the most important participant in the market is Telekom Serbia. The next one according to the level of limitation is the mobile telephony market with three registered operators and HHI values above 3000 index points. What should be said is that the value of the HHI index for this market has a downward trend but is still expected to be above 3000 index points. Forecasted HHI value for 2017 is 3645 index points (Figure 2) . 
Source: Authors' calculation
Regardless of the fact that the limitation of this market decreases, HHI value can never be lower than 3333 index points, since the number of participants in this market is always the same i.e. three. Even for the forecasted value of 3645, it can be said that it is close to the lower threshold and as such indicates a relatively uniform distribution of market power between the three existing market participants. Only with the introduction of a new operator the HHI value could drop further, even below 3000 index points. After this market, according to the level of limitation, the market of media distribution is the following, where the value of HHI is about 3000 points with the trend of further decline, regardless of occasional fluctuations of HHI values including both rise and fall (Figure 3) . The last one according to the level of limitation is the market of broadband Internet access, where the number of participants (providers) in the last six years was constantly above 200 participants and where the value of HHI, for the years for which data were available, is lower compared to the previous two markets. Insufficient data did not allow the definition of the trend of HHI movement and forecast of its value for 2017. This market is dominated by SBB and Telekom Serbia. In 2015, SBB had 47% of the market share, while Telekom Serbia had 45.9% of market share in 2016.
Examples of SBB and Telekom Serbia, as well as other participants in the ICT markets, such as Kopernikus Technology, Radius Vektor, Ikom etc., are showing us that these markets are becoming more and more complex in terms of the type of services they provide. Namely, as a rule, companies from the ICT sector provide a number of linked services, therefore the new way of definition relevant market become main question in 8 ЕКОНОМИКА competition policy for ICT sector. The best example is the fact that the market of the distribution of media content, that is cable operators, is supported by Internet and fixed telephony distribution services. This will greatly complicate the analysis of these markets in the future. Furthermore, there is the ownership connection of the entities operating in these markets, which can change the conclusions about the level of market limitations of individual services from the ICT sector. The question arises: what can competition policy in Serbia do under such circumstances?
The role and challenges of competition policy in the ICT sector
In the era of the expansion of the ICT sector, a global view of competition policy is changing. The situation is also similar in Serbia. Under the influence of high concentration and interweaving services from individual markets, there are three basic directions in which competition policy, related to contemporary information and communication technology (ICT) is changing. The directions of change are:
1. Changing the angle of observation and assessment of the relevant market; 2. Balancing between good and bad parties related to joining in the sphere of research and development (R&D) and, 3. Attentive attitude towards patents and licenses, as the basis for the protection of intellectual property, as well as the barriers to entering the new market.
When it comes to the relevant market, it can be said that this is the most important element and the starting point for acting in competition protection segment. Proper assessment of the market share and the indirect market power of economic entities depend on the correct definition of the relevant market. If the boundaries of the market are set too wide, consequently, it could appear that companies have significantly lower market power, contrary to the fact that if narrower boundaries are set, it could appear that companies have higher market power, and in reality this is not the case. The relevant market has two components, one related to products and another related to the territory where these products are offered, therefore there is a relevant product market and a relevant geographic market. Competition protection theory and the legislation of most developed countries understand the relevant product market and the relevant geographic market in an identical way. Thus, the relevant product market is a set of goods or services that consumers and other users consider substitutable in terms of usual purposes, characteristics, and prices, while the relevant geographic market is the territory in which participants participate in supply or demand and where the same or similar conditions of competition exist, which are significantly different from the conditions of competition in neighboring territories (European Commission, 1997 ). As such, the phenomenon of the relevant market is narrower than the general concept of the market, which includes the exchange of goods and services in all territories, regardless of the conditions of competition and the existence of substitutability of products (Labus, 2008, p. 50) .
Based on the research conducted on the case of individual ICT markets, it can be said that reviewing the approach to setting relevant market boundaries should go in two directions. The first one is related to the production component and concerns the fact that the market of a certain category of products (services) is no longer individual as a separate entity, but that the services from the supply of individual participants intertwine with each other. In other words, consumers are required to make linked purchases in the sense that the purchase of one product entails the purchase of another product or service. Even when this is not conditioned, consumers themselves often opt for linked purchases for the purpose of reducing transaction costs. In such circumstances, the relevant product market should be observed at two levels, the first with regard to specific services or products, and the second with regard to a number of related services or products.
The second direction of changing the approach to defining the relevant market boundaries is related to geographic component, where the national competition bodies are required to mutually cooperate at a higher level. Cooperation should be more important since the market in which companies from the sector operate is of global character, in a geographical sense. A good basis for better communication and exchange of information is the existence of the International Competition Network (INC), in which procedures for the exchange of information concerning global market participants should be formalized. Moreover, as regards the Commission for the Protection of Competition of the Republic of Serbia, it should be noted that regional cooperation networks should play a significant role in the exchange of information, in particular Regional Center for Competition (RCC), based in Budapest, founded by the OECD and the Hungarian Competition Authority, as well as Sofia Competition Forum (SCF), established by UNCTAD and Bulgarian Competition Authority. However, as in the case of INC, cooperation comes down to informal communication, and less to formal exchange of information. There is space for action in a part that concerns formalization of cooperation. Model for this could be the European Competition Network (ECN) through which the cooperation between individual members of the network is precisely defined, and these are the national competition bodies of the EU Member States.
When analyzing the conditions of competition, special attention should be paid to the research and development cooperation between the companies in the ICT sector. Research and development (R&D) are very important elements for the survival and development of companies in the ICT sector, because the world economy is characterized by a new technological revolution (4.0 industry), which includes new knowledge, capabilities, new production structures, a new way of joining companies in the sphere of research work, etc. (Maksimović & Kostić, 2012, p. 51) . In such business conditions, price competition is often replaced by innovation competition. Even in 1942, Schumpeter argued that price, as a privileged variable in large companies' strategic thinking, lost its dominance and now the competition that implies new products and the application of new technologies, through which the survival and development of companies are ensured, takes over the primacy (Schumpeter, 1960, p. 130) . This is especially emphasized in the companies of the ICT sector. Companies in this sector make decision to cooperate with other companies to reduce the risk and financial pressure of large research and development investments. Co-ordination of innovative activities is achieved through joint investments and the establishment of joint research centers or through various forms of technical cooperation. Such moves reduce the risk of eventual competitive outpacing, and also reduce technology improvement cost. Companies which do not join together can lead themselves to disadvantage, as their profits will be lower than profits earned ЕКОНОМИКА by companies joined with innovative activities. The losses from missed opportunities, which in such conditions grow, are not negligible. Such forms of horizontal joining are subject to criticism, as they lead to market cartelization. However, if they are entirely related to R&D, the benefits they bring, through the reduction of the risk of new products and technology introduction, are greater than the damage caused by market limitation. It follows that such a joining contributes to economic and social progress (Bomol, 2002, pp. 104-105) . It can be said that cooperation in this field is acceptable to the extent that the benefits of new investments do not become lower than the social costs incurred due to limitation of competition.
According to the Competition Law of the Republic of Serbia, research and development agreements may be exempted from the prohibition if they contribute to the improvement of production and trade, or incite technical or economic progress, while providing consumers with a fair share of benefits, provided that they do not exclude competition in the relevant market or in its substantial part. (Official Gazette of the Republic of Serbia 51/09, Law on Protection of Competition Article 11). Exemption cannot be longer than eight years (Official Gazette of the Republic of Serbia 51/09, Law on Protection of Competition Article 12). The Regulation of the Government of the Republic of Serbia defines more closely the agreements from the sphere of research and development that are exempted from prohibition; the conditions to be fulfilled by these agreements; elements that agreements which are subject to an exemption must not contain; as well as the precise terms of the validity of the exemption (Official Gazette of the Republic of Serbia 11/10, Regulation on research and development agreements between undertakings operating on the same level of production or distribution chain exempted from prohibition).
One of the major barriers that a new company can encounter is patents and licenses owned by an innovator company, which already operates in a particular market. Patents represent a conceived legal creation aimed at protecting the right to produce and provide certain services. The ownership of the patent provides the company with the possibility of acquiring large profit in a limited period. The intention is to encourage creativity and investment in the development of products and processes by protecting the innovator and his right to exploit the product. Disadvantage of such protection is in the fact that patents limit competition to a great extent through the difficult movement of innovation, and therefore knowledge, between companies. As in the case of cooperation in research and development, here is also required an adequate response from the competition policy, which would not jeopardize the protection of innovation, and at the same time would not prevent the entry of new competitors.
Concluding remarks
The conditions of competition in the ICT sector of Serbia are characterized by a high level of concentration with the trend of its decline. However, regardless of this trend, the future level of concentration in this sector is expected to be high. What is also expected is the interweaving of services offered by companies from the ICT sector. These tendencies pose a challenge to competition policy. Some of the challenges are listed in the paper. The response of the competition policy should be proactive, aimed at changing the view of defining relevant market and increasing the level of cooperation with other national competition bodies. Market for this category of products is global rather than local, so the national competition bodies are required to mutually cooperate at a higher level in order to prevent potential competition distortions by market participants. As far as cooperation in R&D is concerned, caution is needed, since this segment of activity coordination can contribute to faster technical and economic progress, however, it loses the point if there is no fair benefit from it to customers and if it excludes healthy competition in the market. Contemporary competition policy is here to ensure fairness and competition in the market.
